


































































































In	Euclidian	Geometry	for	points	A(xa	,	ya)	and		B(xb,	yb	)	dE(A,B)=ඥሺݔ௔ െ ݔ௕ሻଶ 	൅ 	ሺݕ௔ െ ݕ௕ሻଶ	gives	
the	distance	between	points	A(xa	,	ya)	and		B(xb,	yb	).	However	Taxicab	Geometry	takes																									















 Therefore either only one of this will happen |ݔ௔ െ ݔ௕| ൐ 0			|ݕ௔ െ ݕ௕| ൐ 0  so d(A,B)>0 
ÇUHADAR, Yağız D1129‐0049 
 




 So |ݔ௔ െ ݔ௕| ൅ |ݕ௔ െ ݕ௕| must be equal to |ݔ௕ െ ݔ௔| ൅ |ݕ௕ െ ݕ௔| 
 |ሺെ1ሻሺെݔ௔ ൅ ݔ௕ሻ| ൅ |ሺെ1ሻሺെݕ௔ ൅ ݕ௕ሻ| 
 |ሺെ1ሻሺݔ௕ െ ݔ௔ሻ| ൅ |ሺെ1ሻሺݕ௕ െ ݕ௔ሻ| 
 |ሺെ1ሻ⎸⎹ሺݔ௕ െ ݔ௔ሻ| ൅ |ሺെ1ሻ⎸⎹ሺݕ௕ െ ݕ௔ሻ| 





 d(A,B)+d(B,C)=	|ݔ௔ െ ݔ௕| ൅ |ݕ௔ െ ݕ௕| ൅	 |ݔ௕ െ ݔ௖| ൅ |ݕ௕ െ ݕ௖|	
 (|ݔ௔ െ ݔ௕| ൅ |ݔ௕ െ ݔ௖|ሻ ൅ ሺ|ݕ௔ െ ݕ௕| ൅ |ݕ௕ െ ݕ௖|ሻ	
 (|ݔ௔ െ ݔ௕	 ൅ 	ݔ௕ െ ݔ௖|ሻ ൅ ሺ|ݕ௔ െ ݕ௕ ൅ ݕ௕ െ ݕ௖|ሻ	
 |ݔ௔ െ ݔ௖| ൅ |ݕ௔ െ ݕ௖|	

























Since	the	distance	function	of	taxicab	geometry	in	2‐dimensions	is	dT(A,B)	=	|ݔ௔ െ ݔ௕| ൅ |ݕ௔ െ ݕ௕|;		
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 As the distance formula for 3‐dimensional taxicab geometry is dT(A,B)	=	|ݔ௔ െ ݔ௕| ൅ |ݕ௔ െ ݕ௕| ൅
	|ݖ௔ െ ݖ௕|	then	the	distance	between	center	and	other	points	should	include	this	and	should	
be	equal	to	the	radius. 











































































































 dT(K,B)	=	|0 െ ݔ| ൅ |0 െ ݕ| ൅	 |4 െ ݖ|=	x	+	y	+	|4‐z|	as	B(x,	y,	z)	is	in	the	building	x,	y	and	z	
can’t	be	a	negative	number	and	can’t	be	bigger	than	4	so			dT(K,B)=	x+y+4‐z 
 dT(L,B)	=	|4 െ ݔ| ൅ |0 െ ݕ| ൅	 |4 െ ݖ|=	(4	–	x)	+	y	+	4	–	z=	8	–	x	+	y	–z 
 dT(M,B)	=	|4 െ ݔ| ൅ |0 െ ݕ| ൅	|0 െ ݖ|	=	(4	–	x	)+y	+	z 
 dT(O,B)	=	|0 െ ݔ| ൅ |0 െ ݕ| ൅	 |0 െ ݖ|=	x	+	y	+	z 
 dT(S,B)	=	|0 െ ݔ| ൅ |8 െ ݕ| ൅	 |0 െ ݖ|=	x	+	(8	–	y)	+	z 
 dT(R,B)	=	|0 െ ݔ| ൅ |8 െ ݕ| ൅	 |4 െ ݖ|=	x	+	(8	–	y	)+	z 
 dT(P,B)	=	|4 െ ݔ| ൅ |8 െ ݕ| ൅	 |4 െ ݖ| ൌ 4 െ ݔ ൅ 8 െ ݕ ൅ 4 െ ݖ 
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 dT(N,B)	=	|4 െ ݔ| ൅ |8 െ ݕ| ൅	 |0 െ ݖ| ൌ ሺ4 െ ݔሻ ൅ ሺ8 െ ݕሻ ൅ ݖ	 
 All	of	the	equations	above	should	be	equal	to	each	other.	Just	solving	the	first	two	step’s	
equation	will	get	us:	8	–	x	+	y	–z=	x+y+4‐z	when	we	add	–y	and	+z	to	both	sides	we	will	have	
8‐x=4	+	x,	adding	‐4	to	both	sides	will	lead	us	to	4‐x=x	adding	+x	to	both	sides	will	show	us	
the	final	equation	of	this	system	which	is	4=2x.	Dividing	both	sides	to	2	will	give	us	the	x	
which	is	x=2.	You	can	test	the	answer	by	putting	it	instead	of	variable	x	and	testing	if	it	
satisfies	or	not. 
 The	5th	and	4th	step	will	give	us	the	y.			x	+	y	+	z=	x	+	8	–	y	+	z,	adding	–x	and	–z	to	both	sides	
will	turn	the	equation	to	y=8‐y	and	adding	+y	to	both	sides;	2y=8.	Now	we	can	simplify	the	
both	sides	of	the	equation	and	our	variable	is	y=4.	You	can	test	the	answer	by	putting	it	
instead	of	variable	y	and	testing	if	it	satisfies	or	not. 
 The 7th and 8th steps will give us the z. 4 ‐ x + 8 ‐ y + z = 4 ‐ z + 8 – y + 4 – z. Adding (x+4)+(y+8)+ z 
to both sides of the equation will give us the final equation; 2z=4 and simplifying by 2 will give us 
the z=2. You	can	test	the	answer	by	putting	it	instead	of	variable	z	and	testing	if	it	satisfies	or	
not. 
So the bathroom should be built at B( 2, 4, 2). 
Another way to solve this is finding the mid‐spot which is B( 
∑ ௫೙೙భ
௡ ,	
∑ ௬೙೙భ
௡  , 
∑ ௭೙೙భ
௡ ) 
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6.	Conclusion	and	Evaluation	
In this essay I have tried to find an answer to the question “Is it possible to convert sphere and cylinder 
from three dimensional Euclidian geometry to three dimensional taxicab geometry?” I have studied to 
find an answer to this question. I have tried to convert it and succeed in this mission. I have converted a 
sphere into taxicab space and saw that the conception of sphere has changed completely in taxicab 
space. I have discovered the sharp edges of taxicab and I prefer them, rather than roundness of Euclidian 
Geometry in some areas.  However there are some weaknesses of my study. These results are not a 
hundred percent officially true because this geometry is changing and new theorems are going on.   
This subject is first proposed by Herman Minkowski in early 20s and then it is first published to public 
opinion in 1975 by Eugene Krauser who has written the book about how to use taxicab and its rules. On 
the upshot this is a very fresh subject. Therefore, there is a lot of arguing going on about this non‐
Euclidian geometry. In addition, there have been a lot of arguments about the shapes in taxicab space 
too. For example, Christina Janssen has tried to draw a sphere but it was an unsuccessful trial (she is the 
one who made me like this subject by reading her thesis). So the problem is this geometry’s popularity is 
growing exponentially and this leads to new arguments and changes. To be honest this was the reason 
why I have chosen this subject. Although, it has some disadvantages we are using it unconsciously in our 
daily life. For example the navigators, while we are playing chess and even at our computer games ( Sim 
City). It has already got into our life’s,  . In the whole world there are not much of professors who are 
deeply into this subject. However, I believe this geometry has future.  It can help us to plan our cities and 
urban life’s better than any geometry type. Besides all of the excitement, fun and a new geometry type, 
this geometry is like living and anyone could feed this monster with their study. 
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